Schizophrenia-related endophenotypes in heterozygous neuregulin-1 'knockout' mice.
Neuregulin-1 (NRG1) has been shown to play a role in glutamatergic neurotransmission and is a risk gene for schizophrenia, in which there is evidence for hypoglutamatergic function. Sensitivity to the behavioural effects of the psychotomimetic N-methyl-D-aspartate receptor antagonists MK-801 and phencyclidine (PCP) was examined in mutant mice with heterozygous deletion of NRG1. Social behaviour (sociability, social novelty preference and dyadic interaction), together with exploratory activity, was assessed following acute or subchronic administration of MK-801 (0.1 and 0.2 mg/kg) or PCP (5 mg/kg). In untreated NRG1 mutants, levels of glutamate, N-acetylaspartate and GABA were determined using high-performance liquid chromatography and regional brain volumes were assessed using magnetic resonance imaging at 7T. NRG1 mutants, particularly males, displayed decreased responsivity to the locomotor-activating effects of acute PCP. Subchronic MK-801 and PCP disrupted sociability and social novelty preference in mutants and wildtypes and reversed the increase in both exploratory activity and social dominance-related behaviours observed in vehicle-treated mutants. No phenotypic differences were demonstrated in N-acetylaspartate, glutamate or GABA levels. The total ventricular and olfactory bulb volume was decreased in mutants. These data indicate a subtle role for NRG1 in modulating several schizophrenia-relevant processes including the effects of psychotomimetic N-methyl-D-aspartate receptor antagonists.